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21 
(y'* -b*)x*+2x'x-(a*y ,!l +b*x' i ) + c=0 (4), 

and the condition that (4) has equal roots, or that the hyperbola touches 

the X-axis is given by y' 8 (a 2 & 8 — a'y'* — b 2 x' t )=c(b i — y'*) (5); and, in a 

similar way that the curve touches the Y-axis, a;' 2 (a 2 6 s — a*y' 2 — 6V) 

=c(a 8 -a;' 2 ).. (6). (5)-=-(6) gives after reduction, a 2 y' 2 -6 2 a;' 2 =0 (7), 

showing that (#', y') is on an equi-conjugate axis of the ellipse. 

Also solved by G. W. Greenwood, A. H. Holmes, W. W. Landls, J. Scheffer, and G. B. M. Zerr. 



GROUP THEORY. 

12. Proposed by GEORGE H. HALLETT, Ph. D., Assistant Professor of Mathematics, The University of 
Pennsylvania. 

Given TJ^a, y,=/J', and the recursion formulae U y =a'Vy-\+a"U y -i, 
V y =pVy—\-\-P"TJy—\. Find expressions for U v , V„ in terms of the coefficients 

a', a", ?, fi". 

Solution by PROFESSOR JAMES BYRNIE SHAW, The James Milliken University, Decatur, 111. 

By eliminating V we find that U„ is the coefficient of a?» in the expansion 
of 

a^x 

l-(a"+/S')a; + (a"/9'-«'/S")* 2 ' 
Likewise we find that V„ is the coefficient of x* in the expansion of 

1— a"x 

1— (a" +/?>+(«"/— «'/?")** ' 

We may state the result as follows: Let cos0=4. — =— where T*= I an g • 

Then V n =«'.T»-K™^, and V n =T» sh * n \ 1)6 l - a ^n-x!^. These latter 
n sin0 ' sin0 sin0 

forms are easily verified by mathematical induction. The well-known formulae 

8111 ttO 
for — ; — give U n and V H in terms of the coefficients directly, and free from 
sin0 

irrationalities. 

13. Proposed by 0. E. GLEIN, Ph. D., SpringfleU. Mo. 

The order of the linear homogeneous group in n letters is ( j)»— 1)( p n —p) 

„ (l>*— p n_1 )« Two proofs are given in Burnside's Finite Groups. Give 

other proofs. 

Solution by the PROPOSER. 

The linear homogeneous group is known to be equivalent to the group of 
isomorphisms of the abelian group ff p „=[P 1 , P s P„] of type [1 1 1.. ]> 



